habitat destruction puts many plant and animal species at the risk of extinction. Although "organisms respond to climate and climatic change in a variety of ways, depending on the nature, rate and duration of the change, and the range of available biological responses," 5 paleontology has connected "[t]he three best-studied mass extinction events" to "sharp changes in climate." 6 Humility about the human impact on natural history and the biosphere provides ample reason to presume "that rapid shifts in climate can reduce global diversity." 7 In a 2005 survey of biodiversity law that I conducted at the behest of Charles R. McManis, I did not discuss climate change in detail, even as I acknowledged the phenomenon as a "potent driver of ecological ruin and evolutionary change." 8 In this tribute to Professor McManis on the occasion of his retirement, I now wish to address this scholarly oversight.
In fairness to my decision to reserve that discussion for "another time, though not necessarily another scholar," 9 both law and science have achieved a considerably stronger basis over the past decade for addressing biodiversity loss attributable to climate change. Scientific evidence attributing severe, even catastrophic, climate change to anthropogenic emissions of greenhouse gases has long passed the point of reasonable doubt. 10 For their part, federal courts have lost patience with expert agencies' pleas that scientific uncertainty warrants further study 2228 (2010) . The term Anthropocene is derived from ἄνθρωπος and καινός, the ancient Greek words for human and new (or recent). 12 Because the relevant "statutory question is whether sufficient information exists to make an endangerment finding," and not whether the agency "would prefer not to regulate greenhouse gases because of some residual uncertainty," an agency wishing to defer "a reasoned judgment as to whether greenhouse gases contribute to global warming" must explicitly declare that "the scientific uncertainty is so profound" as to paralyze the agency as a matter of law.
13
Meanwhile, an agency that does proceed in the face of some uncertainty will find ample judicial deference, especially where its statutory authority "is 'precautionary in nature' and 'designed to protect the public health,' and the relevant evidence is 'difficult to come by, uncertain, or conflicting because it is on the frontiers of scientific knowledge.'" 14 Reviewing courts remain painfully aware that they lack the "training [and] experience" that a "chemist, biologist or statistician" might apply to a controversy involving biodiversity and climate change. 15 In the United States alone, many legal tools are emerging as instruments of climate change policymaking. For example, the Environmental Protection Agency (EPA) has not only the authority but also the obligation under the Clean Air Act to regulate greenhouse gas emissions from new motor vehicles. 16 The Energy Policy and Conservation Act 17 and the National Environmental Policy Act 18 require the National Highway Transportation Safety
Administration to address carbon emissions through corporate average fuel efficiency (CAFE) standards, or at least to explain why the agency has declined to adopt more stringent CAFE standards.
19
This Essay will focus on one specific climate change strategy under federal environmental law: the use of the Endangered Species Act 20 to protect biodiversity from the effects of climate change. Whatever its shortcomings, the Act deserves credit for "preventing the ultimate extinction of the vast majority of protected species."
21
The application of the Act to species most immediately menaced by climate change offers a promising set of remedies for the seemingly relentless emission of greenhouse gases and the anthropogenic contribution to global climate change.
The Fish and Wildlife Service (FWS) and the National Marine Fisheries Service (NMFS) (known together as the "Services") collectively enforce the Act. The FWS administers the Act for terrestrial and freshwater species, while the NMFS administers the Act for most marine species. 22 A species is defined as endangered if it "is in danger of extinction throughout all or a significant portion of its range." 23 A threatened species is one "which is likely to become an endangered species within the foreseeable future." 24 Of particular interest in the context of climate change is the time frame deemed foreseeable. Because neither the Act nor its implementing regulations define the term foreseeable future, the Services determine foreseeability on a case-by-case basis. 26 Another court has noted-albeit without endorsement or rejection-the assumption that twenty-four years constitutes the "foreseeable future" for purposes of predicting the likelihood of endangerment. 27 In listing decisions involving salamanders, foreseeability has been set at forty years.
28 By contrast, one court has held that the same forty-year time horizon, from 2010 to 2050, as identified in projections of deleterious effects from climate change, was not sufficiently foreseeable to warrant the listing of the ribbon seal as a threatened species. 29 The FWS, of its own accord, has declined to list the American pika as threatened or endangered on the basis of climate change risks beyond 2050. The decision to list rests solely on biological grounds and must be made "without reference to possible economic or other impacts of [that] determination." 32 Moreover, listing decisions must be made "solely on the basis of the best scientific and commercial data available." 33 The requirement to use the best available data is not tantamount to a command to seek and apply "the best . . . possible" data. 34 Rather, this requirement prevents the Services from disregarding evidence that is better than the scientific basis on which the Services do base their listing decisions.
35
After listing a species as endangered or threatened, the Services must also designate critical habitat "to the maximum extent prudent and determinable."
36 Critical habitat includes areas containing "physical and biological features" that are "essential to the conservation of the species and which may require special management considerations or protection."
37 Critical habitat may also include areas outside a species' current range if such habitat is essential to the conservation of that species. 38 Although the designation of critical habitat must "tak[e] into consideration the economic impact" of designating any particular area, the Services may not deny the critical habitat designation to any area where the "best scientific and commercial data available" indicate that "the failure to designate such area as critical habitat will result in the extinction of the species."
Because the Act aspires not merely to "halt" but also to "reverse the trend towards" biodiversity loss, 40 the Act directs the Services to develop a recovery plan aimed at improving the status of each listed species so that listing is no longer necessary. 41 A recovery plan must identify "management actions necessary . . . for the conservation and survival of the species," to the point of either "recommend[ing] corrective action" or explaining why such action "is impracticable or unnecessary." 42 Although a recovery plan need not specify a precise timetable, it must include estimates for the time needed to perform recovery measures. 43 The ultimate factors for delisting a species are the same as those that inform the decision to list a species as endangered or threatened. 44 Section 7 of the Act requires each federal agency to ensure that its actions are "not likely to jeopardize the continued existence of any endangered or threatened species or result in the destruction or adverse modification of [critical] habitat." 45 The jeopardy prong of Section 7 addresses the impact of agency action on the survival and recovery of a listed species. 46 By contrast, the adverse modification prong concerns critical habitat. A determination that proposed agency action "may affect" a listed species or its critical habitat triggers the obligation to formally consult the FWS or NMFS, as appropriate. 47 Formal consultation under Section 7 typically results in the issuance of a biological opinion evaluating jeopardy to a listed species' continued existence and adverse modification of its habitat. 48 At the very least, where a biological opinion has found that proposed federal action will directly affect a listed species for reasons independent of climate change, that biological opinion must also address the cumulative effects of climate change on that species. 49 In this regard, the obligation to examine climate change in biological opinions that have already found direct, non-climate-related impacts on a listed species resembles an existing strategy for regulating greenhouse gas emissions under the Clean Air Act. The EPA has invoked its so-called "anyway" authority to require the installation of the best available control technology for greenhouse gases at facilities whose emissions of conventional pollutants would subject them to the EPA's permitting authority under Title V and/or the Prevention of Significant Deterioration provisions of the Clean Air Act.
50
It is not statutory language, but administrative practice and judicial review that have infused the Endangered Species Act with the power to address climate change. As a textual matter, the Act does not obligate the Services, in their discharge of their obligations under Sections 4 and 7, to consider the impact of climate change.
51
Nor does the Act require that the Services account for climate change in their critical habitat designation decisions. 52 The proclamation that the Act contains "no statutory requirement" compelling the Services "to consider climate change in [their] listing decisions" 53 echoes judicial sentiments expressed a generation earlier. In the 1990s, federal courts had opined that conservation biology-a diverse science whose concerns span "population dynamics, species turnover, patch size, recolonization problems, fragmentation problems, edge effects, and island biogeography"-need not guide federal administrative decisionmaking. failed to properly account for the impact of climate change on the whitebark pine, a primary source of food for grizzlies. 55 The climatedriven loss of whitebark pine trees could foreseeably increase conflicts between bears and humans and thereby harm the bears' prospects for reproductive success and overall survival.
56
Thanks to its breadth, Section 7's requirement that other federal agencies consult the FWS or NMFS if proposed action "may affect" a listed species or its critical habitat has the potential to cover "any action that results in non-trivial net increases" in greenhouse gases. 57 As between administrative discretion and judicial review, more aggressive enforcement of the Endangered Species Act by the Services will have greater impact on efforts to mitigate climate change. Because reviewing courts are admonished "not to substitute [their] judgment for that of [an] agency," especially where disputed matters involve "a high level of technical expertise," 58 courts will hesitate to reverse agency action on the basis of challenges "amount[ing] to nothing more than competing views about policy and science." 59 Section 9's prohibition against the "tak[ing]" of endangered species 60 dramatically expands the scope of the Act from agencies of the federal government to all actors, including the entire private sector. Notably, the Act does not directly prohibit the taking of a threatened species. Section 9, however, does punish the "violat [ wildlife listed pursuant to" Section 4 of the Act. 61 By regulation, the Services have defined the taking of a threatened species as a violation of Section 9.
62
The statutory definition of take and its administrative interpretation are the true source of legal power in Section 9's prohibition against the taking of endangered species. The Act defines take to mean "harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect" a member of an endangered species. 63 In turn, regulations issued by the Services have defined the term harm as including "significant habitat modification or degradation" adversely affecting an endangered or threatened species, with no regard to intent to injure any individual specimen. The celebrated Supreme
Court case of Babbitt v. Sweet Home Chapter of Communities for a Great Oregon
64 upheld the application of these expanded definitions of take and harm to significant habitat modification.
With a reach that exceeds that of Sections 4 and 7, Section 9 may yet be construed to treat greenhouse gas emissions as a legally critical link in a causal chain leading to the unlawful "taking" of an endangered species. 65 The application of Section 9 to climate change would represent a significant step beyond Justice O'Connor's Sweet Home concurrence, which emphasized limitations imposed "by ordinary principles of proximate causation," including embedded "notions of foreseeability," 66 in order to curb the perceived excesses of the Ninth Circuit's 1988 Palila decision. 67 In 1995 Justice O'Connor questioned whether Section 9 could be lawfully construed to reach destruction of the palila bird's habitat in Hawaii through sheep-grazing. The question in 2015 is whether Section 9 may be 70 Nevertheless, Endangered Species Act cases addressing climate change have extended the law's longstanding tendency to focus on "large, charismatic fauna over all other threats to biodiversity." 71 The signature battle over the application of the Act to climate change has involved, quite unsurprisingly, the polar bear. 72 Litigation has swamped all aspects of the FWS's efforts to protect the polar bear, from its listing as a threatened species 73 to the designation of large portions of the Arctic as critical habitat 74 and the application of Section 9's prohibition against takings of polar bears.
75
The English word Arctic, after all, stems from the Greek word for bear, in honor of the constellation that other ancient people called Ursa Major. 76 Arcturus, the celebrated northern star, means the "guardian of the bear." 77 While courts debate legal remedies for the loss of human habitats in polar regions, 78 Of central importance to the listing of the polar bear and to the designation of its habitat as critical is the existential threat that climate change poses to Arctic sea ice.
81 A sympathetic D.C. Circuit recognized that irreversible "changes to the polar bear's habitat will soon pose an existential threat to the species": 82 Productivity, abundance, and availability of ice seals, the polar bear's primary prey base, would be diminished by the projected loss of sea ice, and energetic requirements of polar bears for movement and obtaining food would increase. Access to traditional denning areas would be affected. In turn, these factors would cause declines in the condition of polar bears from nutritional stress and reduced productivity. As already evidenced in the Western Hudson Bay and Southern Beaufort Sea populations, polar bears would experience reductions in survival and recruitment rates. The eventual effect is that polar bear populations would decline. The rate and magnitude of decline would vary among populations, based on differences in the rate, timing, and magnitude of impacts. However, within the foreseeable future, all populations would be affected, and the species is likely to become in danger of extinction throughout all of its range due to declining sea ice habitat. 83 Indeed, even the color of ice itself contributes to a significant albedo effect: as ice melts, the darkening of the sea or land surface absorbs more solar energy and accelerates global warming even more. 84 Albedo has sufficient climatic impact to warrant serious consideration of geoengineering projects designed to alter the color of the earth, 85 even to the point of turning the daytime sky from blue to white. 86 Federal courts have upheld most aspects of the FWS's polar bear decisions. 87 The United States District Court for the District of Alaska did invalidate the FWS's designation of Unit 2, a stretch of northern Alaska spanning the Canadian border and the town of Barrow, because the FWS used its finding of a need to isolate polar bear dens from humans and human activities, an "essential feature" of Unit 2 that constituted only "approximately one percent of the entire area," as an improper basis for "designat[ing] a large swath of land . . . as 'critical habitat.'" 88 For its part, the United States District Court for the District of Columbia has rejected a challenge to the FWS's decision to limit the protection of polar bears under Section 9 of the Act according to exemptions granted by the Marine Mammal Protection Act 89 and the Convention on International Trade in Endangered Species 90 and to refrain from enforcing Section 9 to activities outside the polar bears' range, notwithstanding those activities' incidental impact on polar bears. 91 Using its authority under the Marine Mammal Protection Act, 92 the FWS has routinely authorized nonlethal, incidental takings of polar bears and Pacific walruses. 93 The authority to permit incidental takings requires the Service to determine that such takings will have no more than a "negligible impact" on the affected population.
94
Humanity's alteration of ecology to suit its own needs and tastes has triggered multiple regime shifts in terrestrial and aquatic environments. 95 If complex adaptive ecosystems are to regain their capacity to deliver services that humans prize, human institutions such as the law must work to sustain surviving ecosystems and to transform degraded ecosystems. 96 Although the law offers no conclusive answer to the question of "whether the [Endangered Species Act] is an effective or appropriate tool to address the threat of climate change," 97 climate change and biodiversity conservation remain the most important things that the law can address. 98 The brief legal record of applying the Endangered Species Act to climate change has already shifted the policymaking terrain. Legal recognition of the ecological threat that climate change poses to the biosphere pays homage to the scholarly legacy of Charles R. McManis. Professor McManis's work, after all, has always reflected the understanding that technological innovation depends on the conservation of biological diversity. 99 The Arctic has been justifiably described as the "last great wilderness." 100 Wilderness areas have long offered the promise of providing refuges "where the earth and its community of life are untrammeled by man, where man himself is a visitor who does not remain."
101 Despite their low levels of biodiversity, the Arctic and other cold and/or high-elevation locales may yet prove to be pivotal legal battlegrounds in the last-ditch effort to save the earth and its diverse forms of life from anthropogenically induced climate change. "The project of ameliorating humanity's environmental footprint demands humility, wonder, and above all a thorough scientific understanding of natural history and humanity's place in it." 
